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Abstract 
Literature suggests that wineries’ characteristics and ownership are strongly related to investments in sustainable practices. 
Nevertheless, no empirical study – to our knowledge – has been performed on the Italian wine industry. Results from a self-
completed, structured questionnaire on wineries in the Prosecco district (N=130), performed in 2014, reveal that larger firms (in 
terms of total turnover, number of employees and amount of vineyard) and those more export oriented are keener to adopt 
sustainability plans. As recent studies have demonstrated that a core success factor in spreading sustainable practices is local 
players’ networking capacity, this area appears as particularly interesting for possible, positive, spill over effects.  
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1. Introduction 
Businesses are often seen as the cause of, rather than the solution to environmental problems because of their 
core focus on continued growth and financial viability (Daily, 1990). Further, it is argued that, when firms engage in 
sustainability, it is done to perpetuate business as usual instead of achieving a radical transformation (Roper, 2005). 
The wine industry, instead, has traditionally been considered by the public as a green industry (Marshall et al., 2005; 
Moulton and Zwane, 2005). However, many scholars have identified a number of areas in which the wine industry 
could improve the sustainability of its practices (for a complete overview see, among others, Christ and Burritt, 
2013). Several studies reveal that external issues, environmental values and personal satisfaction drive orientation 
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toward sustainability (Gabzdylova et al., 2009; Silverman et al., 2005). Indeed Isaak (2002) distinguishes between 
green and green-green businesses; the latter businesses are green oriented since their start up, whilst the former 
businesses become green after that managers have weighted the benefits of being sustainable. Other scholars (Casini 
et al. 2010) considering wineries behaviour, propose a model that classifies wineries according to their orientation in 
terms of sustainability. In particular: i) devoted firms are those with a strong orientation towards sustainability, 
strongly investing in customers education; ii) laggards wineries are those who would never adopt sustainable 
practices; iii) unexploiters firms stands half the way between the previous two categories, and usually adopt 
sustainable practices without informing clients; iv) opportunists wineries are those that do not have a particular 
interest in sustainability, but heavily promote the few sustainable practices followed. Similarly, Gabzdylova and 
colleagues (2009) distinguish four types of wine companies according to the type of drivers - compliance or 
voluntarism - and extent of sustainable activity: minimalist, value driven, reputation seeking and excellence seeking. 
In general, small and medium firms, category in which most wineries fall, are perceived as having greater barriers to 
implementing sustainability practices (mainly due to lack of expertise and capital) compared to larger firms (e.g. 
Simpson et al., 2004). Currently there is a lack of studies explicitly investigating sustainability in the wine industry, 
in addition, most of these researches are performed in New Zealand (as this country strongly brands itself as a clean 
and green producer). The present paper aims to investigate the core features of wineries of the Prosecco district that 
engage in sustainability practices. This area of Italy has been selected as since 2011 the Consortium of Conegliano 
Valdobbiadene DOCG  has undertaken a project aimed at the development of sustainable vitiviniculture at territorial 
scale. The guidelines regard measures of economic, social and environmental sustainability, implemented by means 
of innovative instruments, strategically important for the Prosecco DOCG companies. Among these, the Viticulture 
Protocol involves activities aimed at promoting and preserving the territory and the beauty of its landscape (Boatto 
et al., 2014). 
2. Materials & Methods 
This study gathered data via a self-completed, structured questionnaire emailed to all of the vineyards and 
wineries in the Prosecco area, specialized in producing sparkling wine, in 2014 (collecting data for the year 2013). 
The approach of contacting wineries electronically fundamentally obeyed to budget and time constraints that did not 
allow the researchers to visit wineries individually to collect data in different ways. Follow-up emails were sent to 
the vineyards and wineries in the following month. In order to increase the response rate. Hundred thirty companies 
responded to the questionnaire, resulting in a very high response rate (over 75%). Companies in the sample had 
different figures in terms of annual turnover, dimensional capabilities, legal form and vineyard surface. The sampled 
wineries thus reflect the overall characteristics of the Prosecco wine industry as a whole, which is comprised of 
many producers. Constructs used in the research design were developed based on the knowledge gained over many 
years of research conducted by the Economic Observatory of Conegliano Valdobbiadene DOCG on Prosecco wine  
market and sustainability (Boatto and Barisan, 2014; Boatto et al., 2014; Boatto et al., 2012; Boatto et al., 2007) 
and taking into account existing literature on sustainability in vine and wine sector, around the world (i.e. California 
Sustainable Winegrowers Programme, 2014; Hoffman et al., 2012; Lubell et al., 2011; Lubell et al., 2010). Adopting 
this approach, an ad hoc questionnaire was built, which was pre-tested and subsequently improved. 
The questionnaire began with general questions on vineyard and winery economic size and production features, 
followed by questions examining whether the company had adopted specific sustainable schemes or programs. 
Finally, details were gathered on firms’ sustainable practices and sustainable innovations, both in the vineyard and 
in the winery. All data have been analysed with SPSS 20 statistical software. 
3. Results  
As shown in Table 1, the majority of wineries included in the sample have the legal form of individual firms 
(almost 37%). The predominant productive dimension, in terms of bottles produced per year, is below 150.000 
(58.6%), followed by firms producing between 150.000 and 500.000 (18.9%). Average amount of wine produced 
was slightly above 2431 hectolitres. The mean number of employees in the vineyard was 2 and 6 in the winery. Over 
59% of the sample stated an annual turnover under one million euros in 2013, with the biggest amount of wineries in 
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the range below € 250.000 (32.5%). Average percentage of exported Sparkling DOCG Prosecco was 24%. 75.7% of 
respondents have vineyards inside the DOCG Prosecco area denomination.  Only 6% of wineries had the organic 
certification and 1.8% the biodynamic one. Finally, 55.4% of the sample followed a sustainability plan. 
 
Table 1 – Sample description (N=130) 
Variables Categories  Percentage Mean 
Winery legal form 
Individual firm 36.7% 
 
SNC 3.6% 
 
SPA 7.1% 
 
SRL 16.6% 
SAC 4.1% 
SAS 1.2% 
 
Simple firm 28.4% 
 
Other 2.4% 
 
Productive dimension 
(bottles produced per year) 
<150.000  58.6% 
 
150.000-500.000 18.9% 
 
500.001-1.000.000 7.7% 
 
>1.000.000 14.8% 
 
Total turnover in 2013 
< € 250.000 32.5% 
 
€ 250.001- € 500.000 11.2% 
 
€ 500.001-€ 1.000.000 16% 
 
€ 1.000.000 - € 2.000.000 11.8% 
 
€ 2.000.000 - € 5.000.000 11.8% 
 
€ 5.000.000 - € 
10.000.000 
3% 
 
€ 10.000.000 - € 
25.000.000 
5.9% 
 
> € 25.000.000 7.7% 
 
Winery with surface in 
DOCG area 
No 24.3%  
Yes 75.7%  
Hectolitres of Prosecco 
produced  (2013)  
2431.15 
Average price per 0.75 bottle 
(wholesale Italian market) 
 
€ 4.18 
Number of employees in the 
vineyard  
2 
Number of employees in the 
winery   
6 
Export Percentage (Sparkling 
DOCG)  24% 
Sustainability plan 
No 44.6% 
 
Yes 55.4% 
 
Organic 
No 94% 
 
Yes 6% 
 
Biodynamic 
No 98.2% 
 
Yes 1.8% 
 
(Source: Authors’ elaboration) 
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Based on the previous data we grouped wineries according to the variable presence/absence of a sustainability 
plan. Subsequently, we compared the mean scores of all the examined variables between the two different groups of 
wineries - with a t-test. Many statistically significant differences can be noticed between these means (Table 2). 
First, the variables indicating firms’ size demonstrate that bigger wineries are more represented in the sustainability 
plan group. Indeed total annual turnover is higher for these wineries; they have on average more than double the 
number of employees in the winery; and have a larger surface inside the DOCG area (+3.19 hectares). Furthermore, 
wineries with a sustainability plan are more export oriented (on average +8.4%). Not surprising wineries in this 
second group are also keener to have an environmental friendly viticultural protocol or IPM. While it is quite 
amazing that only 11% of these wineries formally participate or embrace an established sustainability scheme or 
program, compared to a 2% of the other group.     
 
Table 2 – Differences among wineries with and without a sustainability plan 
Variables 
No plan 
(n=58)  
Sustainability plan 
(n=72) 
t- Test  
(p-value) 
Total turnover 2013 (range 1 to 8) 2.09 3.07 -3,19 (0.00) 
Number of employees in the vineyard 2.19 2.43 -0,50 (0.61) 
Number of employees in the winery  2.38 5.39 -1,74 (0.08) 
Production of Sparkling DOCG  0.86 0.96 -1,87 (0.06) 
Surface in DOCG area (hectares) 8.42 11.61 -1,82 (0.07) 
Percentage of export on total production of 
DOCG Sparkling (%) 
17.2 25.6 -2,13 (0.03) 
Viticultural protocol or IPM (%) 0.67 0.88 -2,75 (0.00) 
Sustainability schemes or programs (%)  0.02 0.11 -2,28 (0.02) 
(Source: Authors’ elaboration) 
 
These two productive paradigms (Altieri, 2004; Beus and Dunlap, 1990; Comer et al., 1999; Lyson, 2002) have 
been compared and analysed taking into account two interpretative elements: market strategy and selection of 
worksite. This interpretation appears to be the most efficient as it allows to focus on the reasons to select one of the 
two productive approaches and its relation with viticulture sustainability practices (Cordano, et al,, 2010; 
Gabzdylova et al., 2009; Harms et al., 2013; Mccann et al., 2011; Szolnoki, 2013; Zucca et al., 2009).  
In particular, findings reveal that a strong difference between the two groups of firms exist in terms of final 
market destination. Wineries that have embraced sustainability are larger and have a stronger marketing orientation, 
focused on acquiring new markets (mainly foreign) (Caves, 1989; Miesenbock, 1988; Wagner, 1995). This 
orientation requires higher financial efforts, sustained by a larger productive and commercial dimension.  
On the contrary, wineries without a sustainability plan show a limited dimensional scale and apply a less 
demanding marketing strategy, focusing mainly on the domestic market. For larger firms the achievement of better 
sales performances of Prosecco Superiore DOCG on international markets is mainly due to a stronger commercial 
structure compared to small and medium enterprises (SMEs). Indeed, outcomes prove that dimensional scale largely 
affects adoption of sustainability programs, with an increasing adoption rate with the increase of firms’ size. The 
relationship with size seems more related to the usefulness of the program in relation to the needs of the target 
markets than to the difficulties linked to the implementation of the innovation process. In fact, certain markets, 
which can be achieved by large firms, require the existence of certain requirements in terms of environmental 
sustainability. 
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Table 3 – Differences in selected sustainable practices among wineries with and without a sustainability plan 
Variables 
No plan 
(n=58)  
Sustainability plan 
(n=72) 
t- Test  
(p-
value) 
Annual number of use of herbicides 
1.14 0.86 
1,83 
(0.06) 
Soil adjustments, respectful of landscape  
0.39 0.59 
-2,25 
(0.02) 
Alternative energy use  
0.09 0.22 
-2,20 
(0.03) 
Use of recycled materials in the vineyard 
0.09 0.30 
-3,09 
(0.00) 
Use of recycled materials in the winery 
0.17 0.36 
-2,48 
(0.01) 
Innovations introduced in vineyard defence 
0.11 0.28 
-2,56 
(0.01) 
Innovations introduced in anti-drift equipment 
0.21 0.44 
-2,74 
(0.00) 
Innovations introduced in localized weed 
treatments 
0.57 0.75 
-2,069 
(0,04) 
(Source: Authors’ elaboration) 
 
A second core difference between the two identified groups of wineries, clearly emerging in Table 3, is in the 
worksite. Firms with the sustainability plan are characterized for a different technological paradigm compared to the 
other group (Dosi, 1982). Specifically, among the former emerges: a higher employment rate in the cellar; greater 
efforts in practices of land development, environmentally and landscape friendly (as terracing, recovery of the 
architectural heritage on site, such as barns, houses, etc.); wider adherence to production methods with low impact 
on the environment (e.g. organic, biodynamic, sustainability certification); greater investments in innovative 
machines for the distribution of pesticides in the vineyard (e.g. sprayers tunnel with recovery of pesticides, sprayers 
with distribution systems, low-drift, etc.); greater use of predictive models for decision support for vineyard defense; 
larger use of suitable models and products in the fight against insects in viticulture; greater adherence to practices 
for re-use and recycling of materials used in the vineyard (e.g. marc, stalks, etc. used as organic fertilizer in the 
vineyard) and in the cellar (recovery of water cellar for purposes of irrigation in the vineyard, winery wastewater 
treatment, recycling of bottles, use of lighter bottles, etc. ); greater use of renewable energy (as photovoltaic panels, 
solar panels, use of biomass from vine pruning for energy, biofuels, etc.) and energy-efficient technologies in the 
cellar (e.g. LED lighting, refrigeration natural cellar, etc.); less reliance in the use of herbicides in the vineyard, 
which is accompanied, on the one hand, to a localized use, and on the other to a greater attention in the choice of the 
families of herbicides to lower impact on the environment, in line with the provisions by the code of the Protocollo 
Viticolo developed by Consortium of Conegliano Valdobbiadene DOCG. 
4. Discussion 
Words such as green, sustainable, environmental-friendly or similar have become popular terms to characterize 
wineries and vineyards all over the world, nevertheless industry's use of chemicals can heavily contaminate water, 
soil and air, disposal of plastic waste and wastewater can cause serious environmental problems (Christ and Burritt, 
2013). Hence, environmental sustainability concerns, strongly emerging in recent years, have been rapidly 
transferred from activists and consumers to wine industry managers and owners. Indeed, stakeholder pressures can 
drive adoption of sustainable practices, which, in turn, can result in product innovation, pollution prevention, and 
stewardship of natural resources (Berns et al., 2009; Carrillo-Hermosilla et al., 2010). However, firms need to focus 
on economic viability in order to survive. Managers and owners consider practising sustainability as a time-
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consuming issue needing extra investment and personal commitment (Gabzdylova et al., 2009). Thus, often only 
larger firms can afford spending money and time on sustainability-related issues. Prior studies have indeed proved 
that firms’ characteristics and ownership are strongly related to investments in sustainable practices (Elsayed, 2006; 
Gabzdylova et al., 2009; York and Venkataraman, 2010). The research of Lacey and colleagues (2010) on the views 
of corporate leaders reveal that 96 per cent of chief executive officers believed that sustainability issues should be 
fully integrated into the strategy and operations of a company and 93 per cent believed that sustainability issues 
would be critical to the future success of their business. Findings from current study, in sound with business 
literature (Gallo and Christensen, 2011) and specific research on wineries (Gabzdylova et al., 2009), prove that 
larger enterprises tend to be keener to adopt sustainable patterns. Generally statistically significant differences 
existed between wineries adopting a sustainable plan and those not, especially with reference to annual turnover, 
firms employees, vineyard surface and export orientation. Nevertheless, the case of the Prosecco district can be 
exemplary of the power of positive spill-over effects as recent literature has demonstrated that a core success factor 
in spreading sustainable practices is local players’ networking capacity (Santini et al., 2013). Furthermore, literature 
suggests that small firms are more likely to have employees and owners who all come from the same geographic 
location, sharing a sense of community involvement (Bowen, 2002). Hence, due to its knowledge-intensive 
character, sustainable agriculture requirement of strong social relations clearly exists in this area. A major limitation 
to our study is that by using cross-section data, we were unable to capture any dynamic effects. Future research 
could focus not only on recognizing wineries features that most effect sustainability adoption but also investigate 
changes across time. Additional studies should try to broaden the area under investigation, trying to consider the 
business profile of wineries in other important areas of the country. Furthermore, future research should take a 
closer look at the real motivations of owners and managers to embrace sustainability practices, through qualitative 
methods that more effectively elicit personal values and perceptions. Finally, our research investigated only 
environmental sustainability elements (relatively well explored in literature) while neglecting social sustainability 
practices that have received much less attention by scholars and practitioners.     
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